In 10 patients with coarctation of the aorta, plasma renin activity was measured after recumbency and orthostatism in peripheral venous blood and, in some cases, in renal venous blood also. In nine of these patients, basic plasma renin values and those obtained under stimulatory conditions lay within normal range, and only in one patient were the values elevated. However, since this patient displayed the lowest gradient of mean arterial blood pressure proximal and distal to the stenosis, it can be regarded as improbable that the elevation in plasma renin activity was caused by the coarctation. Plasma renin activity in the renal venous blood of both kidneys, which was measured in three patients, showed no elevation.
In 10 patients with coarctation of the aorta, plasma renin activity was measured after recumbency and orthostatism in peripheral venous blood and, in some cases, in renal venous blood also. In nine of these patients, basic plasma renin values and those obtained under stimulatory conditions lay within normal range, and only in one patient were the values elevated. However, since this patient displayed the lowest gradient of mean arterial blood pressure proximal and distal to the stenosis, it can be regarded as improbable that the elevation in plasma renin activity was caused by the coarctation. Plasma renin activity in the renal venous blood of both kidneys, which was measured in three patients, showed no elevation.
On the basis of observations of other authors and of our own studies it can be concluded that the kidneys can contribute to the development of prestenotic hypertension in acute constriction of the aorta in experiments with animals, but in chronic coarctation in animals or in man the humoral or renal theory has no importance to the pathogenesis of hypertension.
Additional Indexing Words: Renal theory Experimental coarctation C OARCTATION of the aorta consists of a congenital narrowing of the thoracic aorta and is typically localized at the ligamentum arteriosum. An increase in arterial blood pressure above the site of stenosis and a decrease in blood pressure with a faint or impalpable pulse below it are characteristic of this disease.' Three theories pertain to the pathogenesis of the prestenotic hypertension:
(1) mechanical, (2) neural, and (3) humoral or renal.
In the mechanical theory the narrowed aorta and the collateral arteries present increased resistance to the myocardium which must be overcome by an increase in arterial pressure.2A At the same time, blood flow increases as shown by Bing and associates2 and Blumgart and associates3 on the basis of flow measurements in the upper limbs; normal blood flow, however, was found by others in both limbs. 5 The neural theory asserts that the hypertension is not dependent upon increased blood volume per unit of time or increased blood flow, but rather upon a vasomotor mechanism which causes an increase in peripheral resistance proximal to the site of coarctation.5 6 
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The humoral or renal thxeory is based on experimental observations with animals in which the kidneys seem to have an important pathogenic function by producing humoral substances which give rise to prestenotic elevation in blood pressure. [7] [8] [9] [10] Since it is possible that renin or angiotensin could be this high blood pressure-inducing factor, we examined plasma renin activity (PRA) in 10 patients with coarctation. In all 10 patients PRA was determined in peripheral venous blood after recumbency and orthostatism, and in three of them, in the venous blood of both kidneys also. the result of increased excretion of catecholamines which can lead to renin stimulation'9-21 and which would also be partially responsible for the paradoxical hypertension after surgical correction of coarctation.
Our own studies showed that stimulation of the renin-angiotensin system appeared in only one of our 10 patients. However, the stimulation of the PRA in patient 4 was probably not caused by the coarctation, since in this patient blood pressure proximal to it was the lowest of the group ( own studies, the kidneys seem to have an importance in the pathogenesis of hypertension in acute coarctation. After experimental constriction of the aorta, a temporary rise in PRA can be found. In the chronic phase of experimental hypertension or in human hypertension attendant upon coarctation, PRA is not elevated.
Thus, the presence of elevated angiotensin activity despite normal PRA and the existence of a so-called relative hyperreninism cannot be completely excluded.22 39 Justification for this assumption is found in the fact that several days to weeks after experimental production of renovascular hypertension40-43 or coarctation14 the originally raised pressor activities or PRA return to normal despite the remaining hypertension. Furthermore, the PRA which had been elevated as a result of constriction of the renal artery goes back to normal after removal of the contralateral kidney without simultaneous reduction of the high blood pressure.44 However, lowering in blood pressure can be obtained if those animals with normal renin levels are given by injection antirenin or a renin inhibitor.45 46 At the present time, it cannot be said with certainty whether the kidneys are essential in the hypertension of coarctation through increased secretion of vasopressor substances or possibly through decreased production of vasodepressor agents,47 48 or whether the neural and mechanical aspects should be given priority as responsible for the high blood pressure. On the basis of our own findings, the humoral or renal theory seems to be of less importance in the pathogenesis of prestenotic hypertension in patients with coarctation of the aorta. 16 children with coarctation of the aorta. They also suggested that the hypertension associated with coarctation of the aorta is not associated with increased activity of the renin-angiotensin system.
